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PURPOSE: To manufacture a field-effect semiconductor device wherein 
dererioration of characteristics over time is little, the life is 
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CONSTITUTION: A gate electrode is formed of a tapered 
polycrystalline Si film 23, and a diffusion layer region 25 is 
formed by slant rotation ion- implantation of impurities using the 
polycrystalline Si film 23 as a mask. Thereby, the diffusion layer 
region 25 can be formed as far as the part below the 
polycrystalline Si film 23, and the implantation ratio to an Si02 
film 26 out of hot carriers becomes low. An effective channel 
length 28 can be made long without changing the width of the resist 
24 in the channel direction. 
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* NOTICES ♦ 



Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Indu-sU ial Application] this invention relates to the manufacture method of the electric field effect type semiconductor device of 

LDD structure. 

[0002] 

[Description of the Prior Art] Drawmg 3 shows the MOS transistor of the LDD structure manufactured in the 1 si conventional 
example of this invention. At this 1 st conventional example, it is Si02 as a gate oxide film to the front face of the Si substrate 1 1 
A film 1 2 is formed and it is this Si02- A gate electrode is formed in the polycrystal Si fihn 1 3 grade on a film 1 2. 
[0003 1 Then, the difhision layer field 1 4 low-concentration with the ion implantation of the impurity which used the polycrystal Si 
film 1 3 as llie mask etc is formed in the Si substrate 1 1 , and it is Si02 Ihe insulating side attachment wall which consists of film 
1 5 grade is prepared in the polycrv'stal Si film 1 3 . And tlie polycr\'stal Si film 1 3 and Si02 The high -concentration diffusion layer 
field 1 6 with the ion implantation of the impurit>" which used the film 15 as the mask etc, is formed in the Si substrate 1 1 . 
[0004] DrawinR 4 shows the MOS transistor of the LDD structure manufactured m the 2nd conventional example of this 
invention. Also in this 2nd conventional example, the same process is substantially performed with the above-mentioned 1 st 
conventional example except for extending the diffusion layer field 1 7 low-concentration by the ion implantation of the impurity 
which used the polycrystal Si film 13 as the mask, subsequent thermal difHision, etc. even under the polycrystal Si film 13. 
[0005] 

[Problem(s) to be Solved by the Invention] By the way, in order to prevent the punch through between the source/drain of the 
short channel effects accompanying detailed- i/.iiig of an MOS transistor, it is necessary lo make high high impurity concentration 
of the Si substrate 1 1, and to suppress the flare of the depletion layer from a drain. However, if the flare of the depletion layer 
from a drain is suppressed, the electric field in this depletion layer will become high, and a hot generation of carriers will increase. 

[0006] However, at the MOS transistor manufactured in the 1 st conventional example shown in drawmg 3 , the difilision layer 
field 14 is Si02. Since it is located only under a film 15. it is Si02 among hoi carriers. The rate poured into a film 15 is liigli, 
with-timc degradation of properties, such as a threshold voltage and a mutual conductance, is quick, and a life is 105. There was 
only a second grade. 

[0007] On the other hand, since the diffusion layer field 17 spreads out even under the polycrystal Si film 1 3 in the MOS 
transistor manufactured in the 2nd conventional example shown in drawing 4 , it is Si02 among hot carriers. The rate poured into 
a film 15 is lower than the MOS transistor manufactured in the 1 st conventional example, with-time degradation of properties, 
such as a threshold voltage and a mutual conductance, is slow, and a life is 107. It is improving to a second grade. 
[0008] However, in the MOS transistor manufactured in this 2nd convenfional example, since tlic diffiision layer field 17 spreads 
out even under the polycrystal Si film 13, the etfective channel length 18 is shorter than die MOS transistor manufactured in the 
1 st conventional example so that clearly also from comparison with drawing 3 and drawing 4 , 

[0009] For this reason, in order to make with-time degradation of a property late and to lengthen a life, it becoming impossible to 
disregard a short channel effect, and suppressing a short chaimel effect, it is necessary to make large width of face of the mask of 
the lithography for carrying out patterning of the polycrystal Si film 13, and, now, an MOS transistor cannot be made detailed, 
[0010] 

[Means for Solving the Problem] The manufacture metliod of die electric field effect type semiconductor device of a claim 1 Use a 
gate electrode as a mask, infroduce an impurity into a semiconductor substrate, and the 1 st low-concentration diffusion layer field 
is formed relatively. In the manufactiuc method of the electric field effect type semiconductor device which uses as a mask the 
insulating side attachment wall prepared in the aforementioned gate electrode and this gate electrode, introduces an impurity into 
the aforementioned semiconductor substrate, and forms the 2nd high-concentration diffrision layer field relatively The process 
which forms the aforementioned gate electrode which is narrow as the widtli of face of the direction of channel length in the base 
by the side of the aforementioned semiconductor substrate estranges from the aforementioned semiconductor substrate at least. It 
is characterized bv providing the process which fonns the dilTusion layer field of the above 1st with the slanting rotation ion 
implantation of the impurity which used the aforementioned gate clecirtKle as the mask. 

[00 1 1 ] The manufacture method of the electric field effect type semiconductor device of a claim 2 ibrms the aforementioned gate 
electrode in a polycide layer, and is characterized by making the polycrystal Si film of the aforementioned polycide layers into the 



1 of 3 



10/6/02 10:46 Al 



aforementioned base. 
[0012] 

[Function] By the manufacture method of the electric field effect type semiconductor device by this invention, since the diffiision 
layer field is formed with the slanting rotation ion implantation of the impurity which used the gate electrode as the mask, this 

diffusion layer field can be formed even in the bottom of a gate electrode. 

[00 1 3 J On the other hand, since it narrows as the width of face of the direction [ in / a base / at least 1 of channel length of a gate 
electrode is estranged from a semiconductor substrate, if the narrowest portion of a gate electrode is formed according to the mask 
of hthography, width of face of the direction of channel length in the base of a gate electrode can be made larger than the width of 
face of the mask of lithography. 

[00 1 4] Moreover, since it narrows as the width of face of the direction [ in / a base / at least ] of channel length of a gate electrode 
is estranged from a semiconductor substrate, the level difference covering nature of the film which carries out a laminating to the 
upper layer of this electric field effect type semiconductor device is good, flat nature is high, and processing of the upper wiring 
etc. is easy. 
[0015] 

[Example] Hereafter, the 1 st and 2nd examples of this invention applied to manufacture of an MOS transistor are explained, 
referring to drawmg 1 and 2. Drawin^^ 1 shows the 1st example. In this 1st example, as shown in drawing 1 (a), the front face of 
the Si substrate 2 1 is oxidized thermally, and it is Si02 as a gate oxide fihn to this front face. A film 22 is formed 
[0016] Then, polycry stal Si film 23 grade is made to deposit in CVID, and the resist 24 of the pattern of a gate electrode isfonned 
on the polycrystal Si fihn 23 by the photolithography. And tliis resist 24 is used as a mask, anisotropic etching which optimi/.cd 
conditions is given to the polycrystal Si film 23, and the polycrystal Si film 23 is processed into a taper configuration. As a taper 
angle at this time, when the hei^t of the polycrystal Si film 23 is set to about ISOnm, aboutj 5-25 degrees has a good angle to the 
normal of the Si substrate 21. 

[0017] Next, as shovm in drawing 1 (b). after removing a resist 24, the diffusion layer field_25 low-concentration with the slanting 
rotation ion implantation of the impurity which used tlie polycrystal Si film 23 as the mask is formed in the Si substrate 2 1 . the 
slantmg rotation ion implantation at this time is clear also from drawmg 1 (b) ~ as — the bottom of the polycrystal Si film 23 — 
and m order to form the diffusion layer field 25 even in the depth esfranged fi-om the polycrystal Si film 23, it camcs out by the 
high energy rather than the ion implantation for forming the diffusion layer field 14 m the 1 conventional example as stated above 
[0018] Next, it is Si02 as shown m drawing 1 (c). The insulator layer of fihn 26 grade is made to deposit on the whole surface, 
and it is Si02. Etchback of the whole surface of a fihn 26 is cairied out, and it is this Si02, The side attachmait wall which 
consists of a film 26 is prepared in the polycrystal Si film 23. And the polycrystal Si fihn 23 and Si02 The high-concentration 
diffusion layer field 27 with the ion implantation of the impurity which used the film 26 as the mask is formed in the Si substrate 
21. 

[0019] hi the MOS fransistor manufactured in the 1 st above example, although the diffusion layer field 25 is formed even in the 
bottom of the polycrystal Si fihn 23 with the slanting rotafion ion implantation of an impurity, smce the polycrystal Si fihn 23 is 
made into the taper configuration, the effective channel length 28 is longer than the effective chaimel length 1 8 in the case of the 
2nd conventional example which are the case of the 1 st conventional example shovra in drawing 3 , and an equivalent grade, and 
was shown in drawing 4 . 

[0020] the [ and / the 1st which showed the width of face of the resist 24 in the direction of channel length to drawing 3 and 4 so 
that clearly also from drawing 1 (a) smce the polycrystal Si film 23 was made into the taper configuration, although effective 
chaimel length 28 was lengthened at this appearance, and ] -- it is not necessary to make it longer than the 2 conventional example 

[002 1 ] Drawing 2 shows the MOS transistor manufactured in the 2nd example of this invention. Except for this 2nd example also 
forming a gate electrode in the polycide layer 33 of the_Eolycrystal Si fihn 3 1 and the Jungsten^ilicide fihn 32, and processmg the 
tungsten silicide film 3 2 into a perpendicular configuration, and processing only the polycrystal Si film 3 1 into a taper 
configuration, tlie same process is substantially performed with the 1 st example shown in drawing 1 . And the same operation 
effect as the 1 st example can be done so also in this 2nd example. 

[0022] In addition, although the above examples [the 1st and 2nd] apply this invention to manufacture of an MOS transistor, 
naturally they can apply this invention also to manufacture of electric field effect type semiconductor devices other than an MOS 
transistor. 
[0023] 

[Effect of the Invention] By the manufacture method of the electric field effect type semiconductor device by this invention, smce 
a diffusion layer field can be formed even in the bottom of a gate electrode, the rate injected into a gate electrode among hot 
carriers becomes high, the rate injected into an insulating side attachment wall becomes low, and an electric field effect l>pe 
semiconductor device with a life there is little with-time degradation of a propert>' and long can be manufactured- 
[0024] And since width efface of the direction of channel length in the base of a gate electrode can be made larger than the width 
of face of the mask of lithography, effective channel length can be lengthened without changing the width of face of the mask of 
litliography, and the electric field effect type semiconductor device with which the short charmel effect was also suppressed can be 
manufactured, 

[0025J Moreover, since the level difference covering nature of the fihn which carries out a laminating to the upper layer of this 
electi-ic field effect type semiconductor device is good, flat nature is high and processing of the upper wiring etc. is easy, this 
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electric field effect type semiconductor device can be manufactured by the high yield. 



[Translation done.] 
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Japan Patent Office ia not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely, 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawmgs] 

[Drawing 1 1 It is the sectional side elevation of an MOS transistor showing the 1 st example of this invention in order of a process. 

iDrawmt^21 It is the sectional side elevation of the MOS transistor manufactured in the 2nd example of this invention. 
[Drawing 31 It is the sectional side elevation of the MOS transistor manufactured in the 1 st conventional example of this 
invention. 

[Drawing 4] It is the sectional side elevation of the MOS transistor manufactured in the 2nd conventional example of this 
invention. 

[Description of Notations] 

21 Si Substrate 

23 Polycrystal Si Film 

25 Difilision Layer Field 

26 Si02 Film 

27 Diffusion Layer Field 
3 1 Polycrystal Si Film 
33 Polycide Layer 
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